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进一步氧化聚合吡咯获得还可获得 PPy/CaCl2 多孔纳米复合材料。将该 PPy/CaCl2
多孔纳米复合材料在 SBF 溶液中浸泡后，对其生物活性进行了进一步研究。实验
结果表明PPy/CaCl2多孔纳米复合材料在SBF溶液中浸泡 24小时后其表面即可出


















Conducting polymer nanostructures are attracting more and more attention 
because they exhibit unique physical, chemical and other properties, which have 
great potential applications in biomedicine, supercapacitor, nanoscale devices etc. 
Therefore, controlled fabrication of conducting polymer, such as hierarchical 
structures with junctions and branches, nanowires with well order or with ultra-high 
length, is important from the fundamental as well as technological point of view. 
There are two main approaches to obtain conducting polymer nanostructures: 
template-assisted and template-free. Currently a new synthetic strategy involving 
nanostructured inorganic template was presented. The common point of these 
interesting methods is that the templates used are nanostructured inorganics that can 
be consumed during reaction process and therefore no template removal step is 
required, which is simple, efficient and environment-friendly. Here, we name this 
kind of template SINT (sacrifice inorganic nano-template). As an oxidant, FeCl3 is 
widely used in the preparation of conducting polymer. However, to the best of our 
knowledge, there is few report on the use of FeCl3 as SINT to synthesize conducting 
polymer nanostructures. In this thesis, we report a new SINT-based approach to 
prepare CP nanostructures. The SINT used is FeCl3 porous nanostructure, Which 
was used as oxidant and SINT simultaneously to synthesize conducting polymer 
porous nanostructure. The influences of experimental conditions on the 
morphologies of the products and the preparation of a novel bioactive composite 
have been investigated. The main research contents and results are as follows: 
(1) FeCl3 porous nanostructure is prepared by a simple method named Solvent 
evaporation. The research is about the impact of experimental conditions on the 
morphology of FeCl3, including the solvent, the drying temperature and the 
concentration of FeCl3. We obtain an optimal experimental conditions: the solvent is 
ethanol, the drying temperature is 40 ℃ and the concentration of FeCl3 is 0.1 M. 















nanosturctures of polypyrrole (PPy), polyaniline (PANI) and poly(3, 
4-ethylenedioxythiophene) (PEDOT) by chemical vapor deposition (CVD) in a 
vacuum environment. The experimental results show that the obtained porous 
nanosturctures have high specific surface area, excellent conductivity and enhnaced 
hydrophilicity. In addition, porous nanostructures with solid or hollow backbones 
were developed by adjusting the quantity of the monomers. 
(3) PPy/CaCl2 nanocomposite was prepared by firstly introducing CaCl2 into 
FeCl3 porous nanostructure, then using the FeCl3/CaCl2 nanocomposite to oxidize 
pyrrole monomer by CVD. After soaking in simulated body fluid (SBF) for a certain 
period of time, apatie particles were formed on the surface of the PPy/CaCl2 
nanocomposite, showing a good bioactivity. The X-ray diffraction (XRD) results 
indicated that the particle obtained was hydroxyapatite (HA). 
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表 1-1 几种常见导电高分子的结构式及最大电导率。[14] 
Table1-1 Structral formula and maximum conductivity of several important CPs. 
[14]
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